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(54) COMPLEXING AGENT FOR DISPLACEMENT TIN PLATING 

(57)Abstract: 

PURPOSE: To obtain a plating soln. which is harmless to the 

environment and have plating characteristics to replace 

thiourea by preparing an aq. plating soln. consisting of the 

metal ions of free metals, a complexing agent and an acid. 

CONSTITUTION: The aq. plating soln. is prepd. by using the 

metal ions which are the cations existing in the lowest 

oxidation state, the complexing agent which is an imidazole-2- 

thione compd. of the formula and the acid. A dip coating thin 

soln. is prepd. by combining 0.3 g this compd. 1, 5 ml 10% 

sulfuric acid soln. and 0.1 g tin (II) sulfate. This mixture is 

prepd. as a colorless and slightly turbid soln. after shaking for 

a short period of time. When rolled-annealed copper foil is 

subjected to dip coating for one minute with this plating liquid, 

the uniform plating having bright gloss over the entire part is 

obtd. and the plating as good as the plating obtainable by the thiourea 
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H*»II***BI] 

13 ( i ) aBi&Ko&BW *v(zz xm 

(ii) 5S: 

[flu 3 




Aa^B(iHt*»ifctta=Sr->T-R-Y3&T 
hh (iifRttl~12ffl<0lK«JS ; F**tS««. 

An^y, ^7 A t*x/k 7i-;«/ l ;ax-f;l^ 

at**) ] MW-*-f s*v-*-2-*s|-yfca» 

(iii) Bifrfcfc*. R&&&R-C£fr&M$iei£SM 

2-1-*> (££?Ati.Xf-/l/*fc{±x*/W?&9, * 
UA^W**^. BttC,~C,«>T^f^* 

■c-ib & } -rfc *m** i o^ttw o # mm. 

(ii) 5S: 
[fll2 3 



\h = /h 

AftVBtt**i«iHl4LTl~6»)liaS« 

irts i.3- s^r/wp/H 5 yy-iv- 2 - f-jj-^fl: 

(iii) itt»<5,=flr4*ttfto#»««»*llttr6 ; 

(b) a6ft<o^**iH**tt»-9S»ffiteaaw-4 ;i 

nfci omi^jr ( i ) co&a-ftf^-awi-jWEcs 

*iTiBIB£Bfc$r r ) (ZZ T'MEStcS ftfciffli&Wi 

(c) too#^&o«^too££ii.£gffcfeSa®S: 



cw j *tito -o $ sa+taa-r * v ( i ) *> 
(w) *»**fL&»«ja3«a 
sto -> * igofttfuraai i o*ttto -o « #«. 
[iu*«5] (a>(i) Mm&m&m4*xztite 
imwmmxm.L. zzx\mm&mim 

(ii) 




fvUT***^ BJic 3 ~c 6 w7^;^/i«i^^D 
7/Mf/l^?&9*LTA#x*;l/t*4*&. BiiC 
4 -C 6 W7^W4fctt^^n7^l«-C*4 ) 
t& 1 , 3 -i^T/W^W 5 2 

vtthtman ; 

(iii) 

(iv) «i«V^IWb^-C»tirt-&A«^5r>' ( i ) 0> 

(b) *m->mmzm&mmizm.i ztuzx 

•) ( i ) *y<0-SWN4 J: 9flv*Mfc#SS*W 

*yfcIMb$fU ( i ) <r&M>4 *wtmwit\twt 

(c) to-? »khu ztuzx^mm 
mx-&&th&m4 * ><wm%< t i>~&zmM&m 
(iv) tK&^x*i\h<n&i>&\mmmx?F(E? 

*>£&&gft£gf<iffi£^£KT-Bg&too #t 

[ 6 3 Ig ( c ) 4>T'S i fiv M8ft#!Bfc#£ 
■f6»*SnfcA«'f *y««S«-*«, (iv) fc 

2 fg-C* & 5 fcffi«*>;«£ . 

[§9*3S7 3 aai&a (iv) <n®mtM&>*>m 

m<rmt<r>K&ifi'J?% <ti>44 W/tiu v ( 6 . 8 

[in*«8 3 mmm •■ 
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CH.-N N-CjH, 
H = CH 

4 1 -X*)V- 3 -rnt;H S W-)V- 2 - 

f-^yx-s>i.n*« i tiaa»*ttfto tat 

mmss^mmtihmm 1 KfESw>*tt*>^ * 
i&sat/iwsi 3 si/ 5 mefflw^ffi. 
in&a i o ] a*^Raffi^*ffi^ Mim&&-vib& 
mzm 1 1 iEao*ttft -> # s?sa^»«ja 3 a# 5 1 

[ft*« 1 1 ] &m4*>tfTiM<nmwmi<n\VK ; 

VB ; VIB : VII B ; VIII ; I B ; II B&tfIIIAJgc9& 
E»<7)*fi#> -5 $ JMMtf Ctf 3 &l/ 5 
[tt#Jf 1 2 ] *»tt£«S<a£»&«*-1\ ». * 

Ill«ai3] A*4*>' (i)#?"f (IDT** 

tf*3S 1 2 tas«o*tt«)-5 

±«A«fcW^4*i. iO&WStt^^-^A. ft. 
0 SS<f ft . - £ -C'^«iaco^)S^ * >lifiM.coMtt.tfB 

T&&?zmz%i ifc£»o*tt»-js>sffl. 
intern 5] ( i ) m~? (id x-h 

0 . * Lx&wn&mmvhhmw. 1 4 tK»w> 

[a*si6] M(iii) *«sw. «. Apyyifc 
hcom.-^ izm~i< auns?2> * ar&s ice* 

[IMW17] K(iii)*»l~6»)i)»« ; Ft* 

« 1 tiE««*tt«>o *»?Bafe^(cis*«3fti/5 trie 
mom 

[HI** 1 8 ] § SKBt^ (cKff&Pfr* ft* 

If 1 fcffitt«>*tt*> o e 8fflHtt«=»*J!I 3 5 

&4PJ: 99tfft.*m<Hf<*&h*tt#i!l £Ett*> 



(in ^y?* 1 ). men ODiii 
3-7d»-> f 5^y-/i/-2-^yr*s>0. B? 

<iii> itfSKT* 1 ?, 3St&« (iv) 

AO^^b^T^qtrs^a^^yii-r^r (iv) 4 

*yT* 0 . * LTfiKWl:3*ufc*ft£*4 *yl± 1 - 
3-rotr^-^f s^V-;i'-2-f-3j-y«ffl 

[0001] 

££1*^*fc*»PlH«aL IS, 

4. S^t^^t*i:. *SfflBttaffl0BSO«at:fc 

»t* i ^ fcfl^BSw^ * cr>mmzm-fh . 

[00023 1~f03-r -f y^liftSWfcttftg^tt 

5fi<oB«w>-> * . t%bmmm%2, s 9 1 , 8 7 1 

#. |i]§S3.3 0 3,0 2 9^ 151^4,657,632^ 
ftVR»4.7 1 5.894^fcHK?SfuO>6J:dfc« 

BB**ftTv**«a*i%^a«?tt. .t^M^ 
ft«*tt»asr*«T*»*jasr*. jga-rrft-^^ 

iS-Cli«B«iii*rf**iHi, «i«WSIBSSS 
Sftfc-tr&EKJ: 0*ffi* t iBftSft.*«!ia+fto&iS 

wiflttut*. fwmc. tb^^mm^^zn-rrw 

jw*. L*>L^*f>rt^#$ft^fc D n ayg!<r^ffl 
»k j: *» -> # mmcommz? <^ihl (drag-out) tc 

J:0«H(i)«fWWfrr(iv)-f*yoi«KJi. aauc? 
®tc^T4. -r^ffi^o#+c0-rf(iv)^^-y£7)i^£ 

t^s < dfttioTsmK-fb^s/jNt^o. Aamc 

J^(lv)>f*><WBiiKt±»«lll*rt-C*4. *ft 

^. weiiiiB«taffl-r*i6fc»feft.ftifc* t *4j:3 
ftwtt*. a6^^«ffiCT%-^Ji$coia^^t:4^tg 

e#*4. 

[0003] flsqtaraw>-> # uEpenDHMK < pcb ) a 
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m (pcb) mmmmtdtmmfc. wm#yz 
ati/xjiMf ^ i/- h ^ ^ z tin-* t Kimvm 
mvxot&Mmw-cimztixvi. iit<o 
pcb &9ftfc<iffiaaa udi-e*> o . 

+fc«BcofloaMj-*aiiWfci!f*u-c p c Bom & i 
tzmm^wv-yzmfcth. $>mpcB\mm.mz 

"Printed Circuits Handbook"^ 3 JK, C. F. Coombs, 
Jr. McGraw-Hill. 1988)t^<b<tTV^. if 

ht^wmm^-fhmw&.m^rvrvy[z^mz^ 
^•L^ri^T-^pcB^y m •yf-^flia^i^sue 

[0004] <I0)J; o 

■ea o , ztimotimntymmmmA ,715,89 
#p c Bo^ffisaais^i 0 -rf t*»*s«>^ # l 

SS^StiKSSft*:* 5 , £«PCBWfeSfiBWtt>-> 

s isoffi soju^waa-*-**) p c b ± s ggjsw * < 

VtfJLCJoTfcMti^f-iiW^CJ: 9IWI»S*i*. 
£ feKCW«S«ffiKJ: 9g£$ftl> PC Btt±»<0SKc 

[ 0 0 0 5 ] 2fl P C BO*IMO£&(£N9ttft$ 
5,073,4 5 Printed Circuit Fabricatio 

n A SIS 13*. S5^, 46-60JL 1 990^5^ 
(K. H. Dietz. J. V. Palladino&l/A. C. Vitale, MIL 
TILAYER BONDING : CURRENT TECHNOLOGY AND A NEW ALTE 
RNATIVEfcHSfiTV^i ) Wzffl7jk2tiX\^*mz£ 
■oXZ^Z. WMtflTV**. ffl^2tlX^&4>y4 

mxntf^tti&.mz. pcBizttitmkzti^tz 

p c Biim><vrm*tzwi&ztihm<r)mtfmn 
miiz%<*Lxztifri>mftztiti$>®pcB immm 
zmmm^ttmftQcDmmmmzMixmzti 
reman**-*. #>r>mft<t>. ^zmmzpcBi. 
izvmztim\<r>%m®w.ztL* Lxm< y 



-^ 3 yMW< visa fc»-3t»jsffl«)tss<i 
& . wmztittmz zvsmztiK&MPCB imt> 
tdztf. mmmsixm*. ■trimcogsmmzx'om 
titetizi-? (iv) 4 * # jssaoas 

[ 0 0 0 6 3 JJ2 LJt J: 3 &ffiSIW&B8t-f "f #1 

a. mi&±j£<nnetzMz£<om7pztix^imifc 
*^im^tmiS3m^mim^x!mti z t mm 

Xh 0 . i ojaat J: 9**«**>«KH; 1 ppm*?»t 
fi*3*i&. LfrL%tfbZV£d*miWMimm 

<m> -> % ft&izs i ->x t jwrw tusi-f & c t 

[0007] 

[»bb«>«k] i-tmmizitt&mtmxmm: 
mit. 

( i ) m&mco&mj *xzz x-mmsmamm 

(ii) 

[€5] . 



\; h = CH 

C^4>, ARlXBttlSlt.^itJtW^-5-C-R-YS-C 

»tt**fctt«tt<or/udr;p«"c* o tx Yiz*m. 

KX'hh ) 1 5rW^& A 5 ^/-^- 2 

x-bhmm-.w 

(iii) »:*»fe«r&, S=5r&^Ja-C'S*^Jl^ffi&g}i 
[0008] *»»^|QSIIS«K*JV>Ttt, ^S^f ^> 

4 5 yv-/u- 2 - ^ >te$m$mm 1,3-^7 

fc«lxf-;u-C*0. *LXAtf*+jvXbh%&. Bli 
c 3 ~c 6 cor;i'^;i'^ /sJix^ or^wif* 0 , * 
LTA*ixf-;UT-j>i,*^, BJiC 4 ~C 6 cor;^;Ht 

ti\tis9u7)V*)v&x'hz>) X'bi. 

[00093 *m&>Me>mmmx'iito^ zmmm 

mttmn%^%& ( m&Tizim$tiz> . 
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[0010] *»Dltf>S 6fcSiJ©SaflD«Tii*tt*>o 

(a)(i) litto4IM*v(:Wl*«StlSi* 

(ii) *: 
Hfc6] 



\h = /h 

Ali**/U4fclix?-A'T*&»K *LTA*W 
f-;UT**4*£. Bt2C 3 ~C 6 <A7;l^f;P4£l3:^o 

-rs 1 , 3 - yr;wf jm s yv->i>- 2 — 7-*>ft& 
wt-hhrnw ; 

(iii) «:a^ 

(iv) fttfi^»-fl:«!BT#ftti*B'f *f < i 

(b) *ttfto»m*S*ftltffiB(=e^. £*UcJ: 
0 ( i )*>&iM**0-«ttJ: Ofcv^JMtttlBWH *V 
tlWktf it, ( i )*>£*-f *y<0S'l<0gB^m}g7t£iiT 

LTSffc&B^fflcOfcfE Ufc*tt*>-3 & 

(c) ftolMMU ^ti^itttt 
i: ®B3 *T h (OA fcttHWbWITffW* &JK 
4^A«SUBS:>M<0$«T-iHfttf>-5 * -r*fc»«*ffi 
C 0 0 1 1 ] *»ip!^*t&Oie(c)-C(lfttfiv^BMk 

-r & g*tt*ti*> -> # imomm<p<r>m&m( 1 vj <o 

»6it4*iB»fcJ: l 5lWH3*i*. *WPI«oai£-Ctt* 
ttft -5 * afiK«0fls«fc*W & ( i v) W^ra^ifc 

*«ftgWfcfcfcJ«5r< t MTtf-f y-r/#ov ( 6. 

8cd*/'J 7 h;U) 
[00 12] 



WW*. 

[0013] »i &Si»iK»T-a "5 * LT £*Uc 
{iHoltziiBn^><0*n#l^4 ,71 5.8 9 4#fcHR*S 

ItorBIRJKaWVvC^*. *>->S3*i*£K»Mi 
-HRWfca—f-f y^ffljSS^fci^^ 3 

s. iBtrf «k o t>*-ea*jWHa3-T* y?®$M 
*. i^RvmvmmwmmmmtigkftTX'1-* 

WlZ1xhkffl&3-T<>rW8M*<?&m4*>i: 
[0014] *»Wttf-*S3«S^^!l«tBW-&. 
Ht7 ] 



(J»s A&tfBtt&fcLTl^*ifc«iiaiS*lfc 

$>*. zhizftfe-thk^T/Bimtfrttzimto 
t-r-ys Rtii-i 2oaass ; F*^rr 

TYtt**. VNnyy, xTA t*x/k 7x^ifc 
ttx-T/i^fl-T***) T-fc*. #4KttKfl:£atfi 
1,3- ~S7)V*lV4 5 yV-JV- 2 - ttyfc&fo 
U«0*S. AftVB(4*fi«iaiL-Cl~6flK)K 
31117 Sr* t* 7/k* /I* fctti/ 7 uT)V*>vmX'h 
*) X'hh. A 5 ?V-)\>- VflteflHiflffrf 
**>%A&tfBliRtST'a6fr*fcl#W*T*a*. 
#4 UwOttftHffcW 1 , 3 -i^l^M S^V-;P 
-2-l-*y{L&fo (z<v®£. Aii^^ifcuxf- 

^•C'*)0, *L-CA*«^^/UT*S^. B(4C 3 -C 6 
(07/^^4 fclis^^ Q7/Wf/k«T* 0 . * A*i 
xf-ykT*6«^, Bac«~C,»7lWf^4fctti/^ 
xn7)\s*>vmX'hh) X'hh. 

[ooi5] #»a«i*tsftBfl:tii» 

UM) » Sfg+ 5:?gjfi L X i6 -o » JS^SEjRKft * 

5.073,45 e^-Palladino+SlfiacO "Printed C 
ircuit Fabrication" ■f^Dietz^cOtUfiglj+tra^^iX 
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[0016] *»Wli»fc:^JiWfflllIBS<Ofai«)Jt» 
4) £;£#LTi3 9, +BW*iItT 

[0017] %m®M®n&&x'imy-A<?>mmm. 

ttBft-fftfctfXcfct. *-^£ftfc«tt 4 -I b W'J&gX' 

*3-r*t*-^*ie«aBtris«T'«iaii(iBtJ: 

aBKL**tttf«r6*^. fcoT«f*Wfc:«ifrr4fctf> 

[0018] *«iiBoaj»Hm-*4fett«*H*** 
til. ±3&Xaa*rttmz1biZat5imH>kfBA 

w/mimssMtot Lxmtth*hK*mmtm. 
mx-mw mmx'7UT\s?ttz\i "B-mm 
b ixmtix^mmizmtLtzmmitm^m 

[0019] mn&miB&itz®. fco±m^t 

■fmmZftfcthmtfh 4 . JbE+ (Pal ladino) t 

mznx i ^ izmimfccvmz&wmzitm 

1 1» twc l-?- ltx 7 f-y ^-rs . 

[0020] wane L-e ux 7 f^ Lfc&emiHNK 

r&^ttmniim&m^x-tiV)-**-**. mm 

it 

(a)(i> *?(hm*^ 

(ii) 5S: 
[ft8 3 




oii> bl atf 

(iv) aai^*(iit*ttJBftti'»oSisao 

4 Xf/^oy ( 6 . 8cnVJ hiV) X'h 
4 ; 

(b) mfrt>*mmrf^mmmm±.m' 

SlKfcSfrt ti*(iv) 0 * ixfcJ: 01" 

1*0 1 ) -r * > tijfTcs *vc (c$r o §™?:HSi 
®mx-%&uz*m®Tf#>^m® 

(c) i«fUa5Lfc*ttffitn*«>r>#»}B[*llt:K 
L»jftLfc^(IVM*v^*a»W>SHi:EJ6 
£tfTWHM*yiftft£2fif9iMU Ig(a)cT)* 

ttaa-rr -> * »a s - ti* ( n ) -f * ^as* 
mmw&zmzw&^tthtzfrnimx'hh. * 

%L Vam&m. ±fB(Holtzman£>&r/Palladino)* 
4^. »«J:d*J(l2*«oa*»jg««t»tefl=fl?f*. 

»4 i^mtmmxtt*m&rr#>'> # jsawi*^ 

BfloSHLffl, tfdDfi, SB7SW, «Rtf«*fc£tt*« 
£4*l4. 

[002 1 ] 4fci<xfcttb6t^i:L-C*»WH: 

(a) ( i ) jffit&BO&B4 * y (i iTI4iW14W4« 

(ii) ^: 
Hb9] 

s 

1! 

CH=CH 

ARVBitttiwuiAiLix i-6mco&mm 

7 £1ft4 TlV*)V$ tz\tis9vT>V*)V&X'bh ) £ 
G?& 1 , 3 -^7/U*;l"f 5 7V-)V- 2 -f-* Wt 

(Hi) S; a6»fe«r&*tt*oSJSi8[<o«*Sttt4 ; 

(b) a»<0AWiiil^*ttft->#jSiSfc:«att4:i 

(ii-CWEaBTciffifcilMtAWiS 

»6Lfc*tt«>o mmwzmm itzm&gj 
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(c) tt>^mmnfrt>#>^zh*:mb&m$km* 
(d> ^zuzm#&mmtf>t>m<m->mmz 

[00 22]f-*SWi:Htffl*»Tr*9*L-CWtlc 

nm-ch*). % lxh : 

HfclO] 




*>*!§£. BI4C l ~C 8 OTrt^PA'*fctt^^orWf 



CH>-N N-CsH, 
CH = CH 

1 -■Xf-JU- 3 -rottM S W-Ar- 2 - 

[00 2 3] tOttlC. ^: 
[ftl2] 



a "\ y- 

CH=CH 

i , 3-y*r;^;H s/v-^- 2 -7-;fy 
[ 0 0 2 4 ] ills (ttfttt) K. 0Uf«SL *atf^ 
a«T** <«Utf4fl*rf(ll>BIW-*<ll>») . »* 

n-vwisawfl*. miim®Rr/zfryT$.ymx'$> 
*. r/^'j^a-mws. «iif^hy>A*3t»i* 

* c *re* * . i~f/®£±3-T < yftiimz-t 

[0025] mt &«ta*ttwa-riv>o 



■f ( "mossy" tin). mt?WX'?P&t&ZttfX'£ 

*. flLsauss-*-**. witr. «*iw>7v-f* 

ft. JlliWfWWIJfawlWtaiW-iii:*^**^) 

y (6.8ctf/>)yh)U) 7*9. ff^L<«i^l6 i F 
^y^/^foy (27.2cmVJ-y WU) 4fctt«l 
jjllt-*i>. ffiffl*fl*i»«r«»4fcJiaJt, *L ^ 

*9. ttBL WitfSHtattM^TSy 

m ffM. 'Jy=/K. vWy&& £>'**. 
[0026] ■sft£CbttiI/\ayyn&t:ltwyy0) 

minmitiTfz-Tiyrwz'^yJ noam* 
±tz>nx'mi%wtfmu\ a?4 m\±t-? 

ixm-tizkt>S)*) : 5&. 

[0027] *tt*>o #}SS+tfc»t**«^<0«HbPJ 
OWM&WKV***. JWIItWinLTII^tTOMl: 

*re#*. a«*ft»*K4*®iiittw}s«. Witfr/p 

v/'ja-*; T;Padfxr/U*y-;u, 0H iff 2-7* 
y»«. Hilars f-^^u** 5/ h. r-thxMj/u 

iMrc«wwai*«>**i4>««w*. nm#i>L<im 

«*^»r>TMi*iHoltziianfeW*iat*flF»4.7 1 5. 

S*tf)*V-Mfc8'JS.tf. Kirk-Othmer. Encyclopedia 
of Chemical Technology. §53liK. ^5^. p3 39~ 

3 6 8izffl*zixx^mmwt£w-%£tiz>. » 

(c#£ LV^U- HfcJHlcliT 5 y*/M?yBfttf b H 

sKyKfctt, x^uyy'rSyQftK. bKo^vXf- 
yPx^kyy'rSyH^e. xHJnMJBK, N-v 
t h-o^yxf-zl^y j/y&yxf-uy t'x ( t Ko=* 

^S^tfyUfctiSBlL ^xyl, yfruvWBCtf 

[00 3 0]«IB*it34»««)»aBI4S4WraiJ: 
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r;ur b mz&m-th z i: #t-£ s . l 

;UT;l/rbh\ x'Jbo-x. hb:*-*. 75 tV- 
4 :ty*>W(IV) >f *yfc&S<0£|ift 

a*» * u-httfi\b Lxmrnzztv^tzzti. 

[0031] mZtio SftffivSttfflWi. filtftfN 
*yft. 7x*yft. ^f-^yttiTtJiM-f^vtt^ 

EvSttftl. 09*.(fKirk-Othmer. Encyclopedia of Chemi 
cal Technology. S53IK. §12 2g. p 3 3 2-3 8 7 

coo32] ^ttss&ft-^ mmn* cr>mt\m.m 

DUO-) 6»«K{it;WHi-C!i«AK-f l -ft 
1 5S5 ; IMWWfc^ttttl 0-Hftl 2 5$ ; &tfB»l 

/UffiipTKSBft^fttt 1 0 -ifrl 2 5 SB . * U - MM 
**j5~ift4 085. aWKE«»5~ttl 1 0g&££tM 

[0033] ^«EBlR^«*t6K*JV>T«, 
fiWH18SK<WlttI$*ifc«Hli]!Hi. fiHdSLfflifi 

Pal ladino+fcHJSSfl-O** i^V 'J /l-35fif fflc0il£* 

[0034] ±3&$>mwmmL<wmzmi*m&. 
yywxhkLxim-thzttfX'Zz,. m^rnum 

1/ ^ h flUi £ *ifcEI»8W>S{kJ:fc 
x?f-y*0Wfc*fLTBfte*>a*&ll 

y^OWtJ:Oa**»feK»)l»#WBIIiI»*5Bja't4. ft 



o § &tf x y f - y ^*St=fc tt 5 x y ^- V s * h fc 
LTiKW-f 3-r -f y/Offiffl(iHoltzman(bc7)*[l^ 
l«B4.6 5 7.6 3 2#+CIBSSift*J»3. ££"C,' 

M^xuisxhX'timziix^^&mtf^-v^ 
y?znh. iH*s*ifc*t6t*sv^tt» saw-fa* 

Win 0.08~&0.175$?D yc7)Jf$ -ciwwt 
ffifLO&^n-T-f V^fcl/CSHSSft*. Holtzian£> 

C632) i±zuzzo£o%mm-tf3-7-< ym& 
%h\i/.tmmftwzmm : *nwm^z 

Ti'-^wJxh^X^^M-t^Zk^m^lX^ 
trfm&\z\tUi^^ 

9 tfrnmssmizm $ *u imsmm^mi- l j 
x?*suiH-4i!rfc:. m®±.izm&mzmuzi~f- 

*U«rft«ri\ ^oid^^yy^XStM5r*-y 
xvht-f ftCfcA^iflft. Holtzman/^ ("632) tig 
B852i^* -y hx7- K 'J y ^IS«il^< £ fc #T'£ 

[00353 *»^«wiaaift-9 siaav±aj«i 

ntlil^Otco^fflv^T. HIBMRcOft-jS-xvf-Kft 

vx%&. xv*yrwjAhzwkt&cMzm\z® 

Caf>£0^JRS(C{i7C#C0^Wac0IVA ; VB ; 
VI B ; VII B ; VIII ; I B ; II B&tfIIIAJg<9£S ; if 
itXtelVA ; VIII ; IB; I'IB&tflll A«&Jg ; * 
tT^tcif^L<«IVA. VHI&t/ 1 BJS^tJK : (O^SI 

HfcT**. WcffJU^lttXtft-ffcflWAH 

/w. -rr- tk^t'*> & . s ic jjaavi z x%.mz 
ixfz&mmmmmztt*ti^%i>&\mitm. m 

lim-l-WI-till) ; m-X.y*vU0N i (II) : ^ 
-*^C0H g ( I ) ; $$-&C?)A u ( I )*FX'®mZtl$> . 

n§£0*W^L<, ttSfl*«)fl!W>A»SliffiS0)IHl: 

ty*®m-hzktfx-%&. yi\,-?-*7J±, tkm. 
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[0036] wz.mtArti'rzfimimmzmmi 
xot mmmmmm^ z zumz-?* 

wmttzummuzx m&mv&*-ir.xwm 

[0037] zzx\ wrni-itTMizmh^-WRn 
$nmcommTc?)mmm{z£t)Mm.-fz>. arm 

7;Wf/l48flSRk 1 3-robVM 5*V- 

^-2 *K i<tliB*«)«Ut*lrt-S. 

[0038] ^ifeeyi 

«8aM-f»«8ift^ft uo.3g, io yjmmm 5 ■ 
laifBawrono. i gfc^inrtssafi*:. S£ 

[0039] &mT?#)'3Zmz<7)®mc?)V)J)$:&T 
toUm-CISMkLt:. 1*>X (28.3g) 0n-;H« 
- 7 --)VY (r A ) ffl*-f;l/^)->tSr^HiaJS-Cl^ 

fcH LtKjStKSI^D I (HM^) i 

testis] t ffifijff ?* *: . 
[00403 JfclSMl 

ft^ft 1 Wftfc 0 KHfMteftT* 41,3-y> f-^ 

4 s ^v-/u- 2 -f-3fy*irt6fto 

sea*. nf*«#oT!rjfft*js*5fcft>«wfc^*o. 

3ig. lojfflraswasiiiftWBSirrfooo. lg 

*H8fc«tf^£LT«ffl*>oS?8S:WSLfc. tit 
A,mmfomx-\i.'J-LLir®mL%1)^tz. 5 
3 3 O^aaBWHTSBSW 1 fcifi^WMW 

tz. 

[004 1JHJSCT2 

fc£»i*o.3g. i o%m^?g5Di&r/esirrf 

(I I ) 0 . 1 2 g fr&fc£T*r U «a+?*>o #88$: 

tit. mrtfr-o & s 

■Cft 0 . MKT** fc«HBWfc LT?-*g**fflnT» 



t x-h o it . 4* t fc*»ii*&-tta fcttfljrsrat*" 
[0042J jjaaioB&*D»->s»»&aa8<ifc/r 

5X«+"?5BIS»!ffU avWoSJWUWV^TP 

■»l«tJflV»Ti»rt«>-J*aWfi3#l**»->fc. 
[0043] ^Sfi^J3 

*£ttwwi 2 afflco jfia^r^ * mi as lt a 

(# 1 ) fcl±atE«Ri t ***v*'. -**2<0ftoSjS 

& (#2) icii. aaawft^i^Tv^. 

[0044] *»#UM:£ft£0.3 1 g. 10 X« 

5«iawiairti*(ii>o.i2gs^**-cffl 

£tTHKLfc. 8»#2{*ffc£ftl£0.3 lg. 1 
05flfiR5iiU SOWrODO. 1 2g&r/4 0%#3! 

BM&W>-> £ 6«*«l»WWfcfcHLTH t 

fc&^-^-rrft-jst^jfrrft^tswRyfto. 2 a 

Bta»L<tttt*W<»*). *fC3Bi*«¥«fc 

mm2mtLxft%tLx^tz. 
[0045] zcr>mmzw^zfrwz®$s<px'm 0 a 

fel»*LT»2 0 0iig<«*R**»fc. 0«Lfci4«!ft 

on m Rttmmmtfitsm 1 1 h-t-s> hzti^i 

tz. 

[0046] mmm 

ft^*l«rfflV»T2ooiSM»tr»"5SteiR*H»Ll^ 
ISkOBWfc LTiSttfcttlfcLfc. ;ix^c?)2oc7)Kf4T 

»«~f(ii)-f*y«o*?»Ham lg/Lfctfwsn 

fe. MlcHMKHOIlOiL. ffi-f^^7k9 0mist/ 
5 0%. *3BBK4mie^i>*Ta^tTai!Lfc. »: 

0.6 lg. BOfrtr(lI)0.2 2g. l?S?gl0miaLf 
3jr««tf0. 34 g^*>*Tffl^LfcSB«Lfc. 
tf>o#®i8i#2£. ft^*1^0.6 1 g, BHW-fd 

oo.22g, ftimiod^u a^tiit 

fK#Ui^<fctl 2BBIfc*>3toTt-f«>o*fcaft 
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[0 047] Hte^5 

?(ll)tf>»J»«Stt6g/LT*ofc. *>o#i§?8t#l 
frffc£ftl£0.6 2gffiR*i'<II)0.1 lg. 

mmm4frt,) ioniftV3^«trfo.3 7g^ 

0.62g, 8a»rf(l0 0.1 lgftlflffiSffllOnl*: 

■f *#***K»# HiiKK 1 1> 1 2 BHfc:*)fc->T 

fcLXT^-XS+KftttSflfc. 
[0048] mS£W16 

fc^l*fflvvc2o<^>3KflS:ilSU Bftgon 
RfcLTSttMCBLfc. Cfi4>02o^lSfi-ej±. -f 
■fOD-fal-ywlDJWUBil lg/L?*iMfc6*10> 

W*BSBMIcHU»U4ttJ: 0 fctrL* 1 Site: 
fLU) . *>o&§SR#Uifl:£*l*1.2 3g. 58 

iw-rauo. 2g, b&k (mm4im) 1 o«ia, 

^n^tt-Tf 0. 3 6 g^*>*"Cil^LT««LJt. 
ftoSKH#2Jift^ftl*1.2 3g, sfflrtrdi) 
0.2 1 g&tfKi§?gl 0ml££*rtKiI£LTlli8L 
fc. H*o*r L < mm LfcKfltfJMWtmMillfi^fro 

fc. wfioyti-i % m&bimwmz> \vK2v>hi*> 

-?£tf£]£Lfc. @flr*r**OK8#lliiJwSr<ii 

1 2 b H&bfc o -t-r-f *> -5 £ (c^sfrca 4 . -r 

•fffl**#*WrV*W#2li, 6Bg^W£fcJb5% 

ofc) . fSJgOTS'K Pit S3W««tt-CS4J:3e 
i?>4 < ,kfc£ Lfctf^xJKK&ft Lfc, 
[0049] Kft# 1 fcoivCJJEfrfc 1 2 BfScOrto 

*>->fc) . 

[00 50] tffl#2fcovvC3fefcWWfc27BI0> 
»o#iStt*Si»Lfc. iiS&^fct9>4<^fc£Lfc 

m$A,wz. umws.ixmmmzuc. mm 



X'&iztzmzit:. zm&x\ mtfaiio. 
2g&jDi4jfiLfca^**i^Lfc. -r-fd i) 

fc*fi*i»i. Wll««rK«tfflv^fflJ:t3K)?W*6 
£>-&-f-f o * -f 6 ±TvSttT* o fc . 
[0051]HMW17 

fcLTiSttfcKBUfc. £0>Kfifci»v^ tfdD-f 
*y?>%]$ffi&(i2 2 g/LTft 0 . t£H£tt£ffc0l6 
tfHte* 1 tf> 1 Sfttf#£ftfc„ *>o StGRJUte* 1 
fcl.2 3g, SBH^OOO^Og. SSMIO1I& 
t^34r«M-f»0.3-0.4g*^i>*Tffl^LTlll« 
SfU jWaWcflBofc MtoffiHzmtX) 

#*4£fcfcBBl/C^*<fct 1 2BH»i?Stt?*^ 
fc. SNNHia*. afH±2BRt«ttTS4J: 5ti9>4< 
^Jt* Lfctf^xJS+CffiJ^ftfc. 

[0052] mmcommm. 2 1 b bk. K8*w**> 
{0.4 g ) *inifiau-ca^«^»fc. 

4 %-$rf-f 1 LTv*4 i ttfhfritz. 
[00 53] HWJ8 

MRU Jft->*iSttSriWBoB8»ktTai£L,fc. £*i 
fe«2o«|»TI«^(IV)-f*>'0««MB41 1 g 
/LT*->fc. *-9#Kfi#ltt-fk^Hjl*0.6g. 

Ksrr^(iv)o.2 9g. issffi (mtM4#!>a) ion 
\m 0.3 4 g*&t?itx®&Lxm»zti 

fc. K>o«KH#2ttft«»l«0.6g. i»tf(I 
V) 0. 2 9 gS.^S??g?S 1 Oral $r^^-ca-&UTPS 
Lfc . PKflo«*a5«- tov \i&-x-h-rirtzm -5 
fc3jfe»afc4tfe. PSIWTttj!«5r< fc 1. 1 5 BHIi 

[00543 ^Sg^9 

loxwioii. mtr?o.5 S . xfi/^un 
-;n gatfft^nji t2 8*t>*iih'>zme&WM 

muz. imzmm&wzm/inmi. zm 
t-r^rto s -r 4 i fc t*j v^T«it-c* 4 i fc 3&<*>^o 

[0055] HSfe^l 0 

^*?§^^*tf d fc JJWttJt«t<W 1 fc H«t LtffiS 
^t^)2^0.3g. BHW-TO. 
lg. 10JiBaB»»5iiaVxf'U>^U3-A'lg 
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K3*i-ffc»ofc. \*<r>u-)\,Y-T--)VY- (R 
A) JH^^^TUJMffifcfcJBv^iOTffiOfto*^* 
KBLfc. tM*?rottHNflftllU:K:li»< 4>*'Wf 

C0056] ±ieft- 5 ^j§ii^2cogis?-rf ai^o . 1 

fc. f-*y{iKrJ:0^<jSfi?L^ n<fc*>0fflf«i 

iR<r>$>h%)-%ti'<na-T < y^tfa-jSSfu ziUi 

[ 0 0 5 7 ] JJE»o*i8tt$6fc»2tf5x*Wy*''y 
3-71^-1 gfcJniTi&irSfUfc. 

=5r*$H*t LT»-5fc. ^UafrofcjBtf)-*--?*^ 

[0058] SSf&i: UT«i*ftta3**j8«*-»i* 
Sit lifij^ o # »+Of-*>Hft3H«JMHtaVffi 

[0059] 1 1 

ft s^riEKf * fc«xoa*«ftaaiE«rffl mr . 

ft a^flHiKft^' a-r U 1 0 ml. fckSftSS 
Kl g. Bffltf-f 0.3 5gfttfft£*l£0.6g*»6 

[00 60] JJE»->#ai^«^x^>'-/Hg*-JK 
i^ft^SiSttatAMtettfllU:. *>-5$»«ttiS 



s. 

[OO61]£SI0!I12 

m^x^mmmmuz. ^mmm^*- 
fuwi omK mAimmmi s. motto. 2 « 

RWtOM U0.6gH4ri. *£ireii3«*K 
-> £ 8»*>3Mj *-**>»M wc 5 #H?f?6* 

K«aaiLjej(s«fc*tnt>t. ssji^*< 1 t> sbibkb 

4 B § WWttUllhfcrtft-J * fc*f L^CTStt-C 
hhZb#bfr->1z. 

[0062] 3 

fcl7Biafcfcfco-CiStt?ib->fc. 4 9BBfc*»*> 
[0063] JJEI£»Wtt«MOni: LT 1 3 

z>#. zmmo-r (in Jtyimz-tzztxtg. 
m tzimmmx-b &zt v*>t^> tz.x+uyyij 

hix'^x-h o 9 s . -rr 1 1 1 ) a *><?>m&t#>^ 

tibvwmiz x & t w^-> % -mimTcoimzm 

[0064] ^«9«WliIBlRfai<0fcft«+iaWift^ 
«fci*#ft§*u JyjJy&ipnzy'iT-'CfTbtL 

&<m!mJk ( ff±IBPal ladinoRlf JhiEDietz«fi(C 

imx-mztiz 

[0065] *wa**/&sB&i!mtintz.m»ti>ti 

h*yy* yimm*4 7 i-h/ftvay^T-mg. 
[0066] 



(12) 
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gg(cn) jmm_ mmav) (kgf/cm 2 ) 



1, 




58 








2. 




51 




49 


1. 76 


3. 


MX, l ) y 7- <a) 


51 




16 


1. 41 


4 




97 




30 


j 75 


5. 




76 


15. 1 LPH ° 


16 


1. 41 


6. 




122 




24 


1. 76 


7. 




76 


15.1 LPJI (C > 


43 


1.76 


8. 




33 




41 




9. 




51 




24 


1.76 


10. 




76 




54 




11. 




104 









i mt\z \m&®.m<DW&mt<& t>ti. * lx® i mmv>m &mmx 

®*mwx.\mwm ^%2 miz\tm&&m<Dmm<m ^ 
m i ftrntum 2 &m<»® &mvm z \,xm 1 vmommmfo 

(c) LPMI^/»T*5„ 

(d) h'J-/;l/CC'J >x{i3a®U y*Xh*), 

[0067] 3VC«i:fflS*ll> 7/1^7 'Jft^MISVersa a BM 0 . 5 U y bfrtV 

EAN R 415 ( DuPont ) "C?) 0 V 4 9 OX -y ^-(iSure ETCH 8 MB 

550 (DuPont) ^'J7A^-^x^/^7x-h/ f-*ljBR 60g 

WBKhh. 40g 

[0068] is 6 *<vmmi~i'mmmT(r)&g.z m 0.50 -y t>i>tx- 

utmmAtmmmarLx&f&istit:. +»**.0>m*wmL zmzmmzmtcit:. 

[0069] [00703 IS9fcfeV^T 5/5 v*raMFfttt*#&6 

jg?SA Oinl£D. I. (JK-fsJ-y) *1 5 1 'J y hMzMlXM 

200ml §8S*U.. SW^?y-/K5 0%) (A-1160 Vnion 

m H 2 S0 4 100ml Carbide). 4"^y^-^W-f Hrat/P-b Uxhdfx 

&g$gt(50%) 40ml iV7y^-y7-'jy^J0.8 3% (^?S£1(C«^<) 

ssBrr-fdi) 20g (1 571 g) &tfi,2-t'* (bv^h^^v 



(13) 
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/H x^ycOO. 17% (mms&zM'io (32 2 
g) &mn,m*x+ft*0)BM*y*?i89V'vv 
;K5o*'o>) mmmmuz. ^x-^yym 

[ 0 0 7 1 ] tmEM-tfim*cr)Ti c (II) A*v<r> 

m.\±mmmmm^xm^z^-f- uz. 
[0072] i . <m%<r>mfrt>WM?i t im i o mi & 
m t±s tzm km *>*x' i o omuc#«?-ri» . 

2. PK*iJ^A4 0.6g, *PS?1 0ml&tf8M* 

y*2 1 2nifrt 3 mmitimffi®mi omiziaiz. 

3. 7kgtft7b^A<a5 0%^$£fflVvt&$<7)pH£ 
4 fcSfgL 1 0 g/L>^l^-/l^;U-*£n?$&l 
OiiSSrJn*!). 

4. 0.05MEDTA (X^U-y^'r 5 y®&M) m 

mm^xffefrbn&^7hi-z. mumit&fr 
[0073] -rr (in 4*>m. (g/u -y m^> « 



ffll^il*EDTAtf)BlO0.7fiMC*U\ t&fc*) 
(Sn**3 =0.7Xml EDTA"C*£. 

[ o o 7 4 ] *r l < mm* tifzg&nwKm 1 1 g 
nx-mm. tr (in ausfttf*>->&»stttt*>o& 
L-c-rfdv) ^vc^sitcio^m. a« 

««#JI^tff (II) 'fitfiBSfcJJte-frft 

(II) -f*y*«t>tt^2.0g/Lilfi*TS4<*-afc 

[0075] iOfflffl+tfBfiS^ufc+ISWiii^t* 1 
£JMW>fERfcfc^T M 7-y7$tl&miZAO I «t 

&£ffi&i%iftnf%t>%\ l \ mmztvz&mmm^ 

Xmtt. StfL t>?V>7 (Pinkring) &tf«*tt 

m com z *tr»Ao Aits* rm& l& wara <■> 



(72)f&HJ3# 7yV~~ ■ l?B*£7 ■ T)\sf3J-V3 (72)%H# 5>iT)V ■ 7-X.)V ■ 

7> 'J*^IIt7^x7W19809. 26181. V~sVYV. -?777-V>-?i- 

j\,z>hy. 7v>hy7'-;^N'-H5115 -27 

(72)^BJ# 7* U ?X ■ • -T^f 

7* U *^*ffl^y^/^XT!Wl9382. 

4/U758 



